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Abstract

In times of increasing urbanization worldwide, smart city management is becoming
increasingly important. In this regard, successful implementation requires not only
the creation of technological foundations but also, in particular, the inclusion and
engagement of the citizens of the respective "smart city" (SC). Despite their recog-
nized importance, knowledge concerning their needs and preferences is currently
still rather limited. By surveying 906 citizens of a SC, this study provides compre-
hensive insights into the preference and relevance structure of digital SC services
from a citizen perspective. To compare and contrast, the findings are finally cross-
referenced with survey results from public officials.

Keywords Smart city - Digital public services - Citizen preferences - Public
officials’ assessments - Valuation discrepancy

Introduction

In the course of the worldwide trend of increasing and rapidly advancing urbaniza-
tion, new and innovative planning and governance approaches in the form of smart
city (SC) concepts are increasingly gaining in importance (Albino et al., 2015;
Cardullo & Kitchin, 2019). The creation and implementation of SC concepts is
based in particular on the integration and application of information and commu-
nication technologies (ICTs) in combination with the Internet of Things (IoT) and
smart data in order to refine public services and make them accessible to the general
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public (Ullah et al., 2020; Yigitcanlar et al., 2021). The objectives and potential
added values pursued by this are manifold. These include not only improving effi-
ciencies in public administration and supporting economic growth, but also comply-
ing with sustainability aspects and promoting the general quality of life of citizens in
the relevant urban areas (Pereira et al., 2018; Vanolo, 2016).

While the first mentioned objectives concerning the improvement of public admin-
istrations’ efficiency and economic growth are relatively easy to measure by means of
defined value targets and achieved results, this is more complicated when it comes to the
measurement of sustainability aspects and in particular with regard to the promotion and
enhancement of the general quality of life of citizens (Ahvenniemi et al., 2017). Never-
theless, the added value and the actual "smartness" in city management is significantly
related to the involvement of external stakeholders and, in particular, the citizens as the
largest stakeholder group (Woetzel et al., 2018).

Because of the generally acknowledged importance of citizens in context of SC
conceptualization and overall project success, a couple of dedicated research efforts
focusing on citizens in the SC context study already exist. For instance, Johnson
et al. (2020) illustrate the extent to which citizens can interact with their respective
SC and how these interactions present themselves on a citizen-centric level, in order
to be able to better contextualize the big picture of the SC. In addition, Simonofski
et al. (2021) and Gohari et al. (2020), among others, present the different needs of
citizens in locally diverse SC projects and show that long-term successful smart cit-
ies seek to specifically address their respective unique environments with their asso-
ciated local contexts and relationships.

However, a number of further SC research studies have already shown that the
citizen-centric development of SC concepts and services remains frequently inad-
equate. As a result, many SC projects as yet are still frequently conceptualized and
developed primarily from the point of view of public institutions and their repre-
sentatives, without sufficient integration of citizens in those processes taking place
(Kitchin, 2015; Shelton & Lodato, 2019).

Thus, in order to make smart cities even more sustainable and successful on a
broad scale in the future, ,[i]t is [generally] necessary to motivate investments
and policies on topics related to citizens’ participation in government decisions “
(Oliveira et al., 2020, p. 15), whereby in particular the whole set of needs regard-
ing “[...] all demographies and neighborhoods should be on the agenda when cities
choose which programs to pursue” (Woetzel et al., 2018, p. 16).

Against the background of the central role of citizens in the SC context and in
support for future SC developments, by means of an empirical survey, this study
aims to identify and classify those SC services that are considered to be important
by citizens and, accordingly, are expected to be used in the future. In comparison to
the public sector’s estimations, two central research questions subsequently emerge:
What services are of particular relevance to citizens within the SC context? To what
extent do the opinions on the importance of SC services differ between citizens and
public officials?

To elaborate answers to these questions and to empirically confirm them, this
study proceeds as follows: For general orientation and as a basis for the subse-
quent empirical investigation, section two first presents relevant citizen-centered SC
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literature before section three briefly and succinctly presents the conceptual frame-
work of how and by which service domains citizens interact in the SC context. Next,
Sect. 4 describes the methodology of the empirical study regarding citizens and
public officials and presents the results accordingly. Finally, the central results are
discussed in section five and conclusions for science and practice are derived.

State of research

The potentially far-reaching added values which result from the development and
implementation of SC projects often find their origin in increasing digitization of
public sector services and the combination of new technologies and the processing
of large and diverse amounts of data (Ullah et al., 2020; Yigitcanlar et al., 2021).
As a result, the underlying research on SC development until recently focused on
investigating technological aspects and issues, so that the technological development
of urban infrastructures was for a long time considered to be the central success fac-
tor for the entire path towards an actually "smart" city management (Chourabi et al.,
2012).

However, although the necessity and importance of those technological aspects
for the development of SC projects is undisputed in principle, there is an increas-
ing number of contributions within SC research that point to the need for more cit-
izen-centered research (Hollands, 2015; Joss et al., 2017; Kitchin, 2015; Shelton &
Lodato, 2019). In this connection, a distinction can be made between two significant
research streams, both of which deal with the same core topic of smart city manage-
ment, but each of which approaches it from a different perspective. The first, pri-
marily frequented technology-oriented research stream has been complemented by
another approach, the citizen or people-oriented research stream (Marrone & Ham-
merle, 2018; Mora et al., 2017), focusing on the need for technological adaptation
and the creation of social acceptance and engagement regarding SC services among
stakeholder groups (Angelidou, 2015).

While the technological as well as data-specific aspects form the basis for SC
development, the especially important role as the largest stakeholder and user group
also indicates ,,that citizen’s inclusion in developing smart services is key to improve
the attractiveness and success of the smart city “ (Abella et al., 2019, p. 4). The
implication that achieving sustainable SC project success requires a comprehensive
consideration of the multifaceted requirements of the population and the integra-
tion of affected citizens, if possible, already during the conception phase of SC pro-
jects, is today widely acknowledged in the research community (Cardullo & Kitchin,
2019; Oliveira et al., 2020; Woetzel et al., 2018). If such an integration and joint
cooperation between the city and its habitants fail to materialize ,,there can be no
real active citizenship participation, and consequently it cannot [result in] a real
intelligent city” (Zubizarreta et al., 2016, p. 1).

In order to classify which requirements and expectations citizens have regard-
ing the general SC design and its specific services, several studies were already
carried out by surveying citizens as the central point of reference. For example,
within their citizen-centric empirical study, Lamberti et al. (2014) outline, among
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other things, in which areas the main motivators for comprehensive and sustained
engagement within the SC context lie. They conclude that, in particular, the reali-
zation of potential savings in terms of monetary and time-related cost factors that
can be offered through SC services has a positive impact on citizens’ perceptions
and participation.

Further empirical studies, for example by Vidiasova et al. (2018), are also pri-
marily dedicated to the citizen side. Drawing on a content analysis and a separate
survey, it shows that although the topic of SC is often discussed with a focus on
technological aspects, this fact has neither a strong positive nor a negative influ-
ence on citizens’ interest in SC concepts. The still existing interest and willing-
ness of citizens’ to participate in SC projects identified in their research implicitly
shows the great potentials that might arise in case of a corresponding citizen-
oriented communication and design of SC services. Some other empirical studies
also deal with the core expectations of citizens in connection with SC services or
their contribution to increasing quality of life (Biagi et al., 2018), the determi-
nants for defining citizen satisfaction (Macke et al., 2019), and the evaluation of
preferred SC domains from the citizen’s perspective (Ji et al., 2021).

Nonetheless, there is potential for further people-oriented research as, “[...]
although SC literature emphasizes the necessity to design SCs in a user-oriented
manner aligning its range of public smart services to urban demand, research has
not examined the preferences of SC user to a sufficient extent” (Wirtz et al., 2021,
p- 313).

For example, a commonly used approach to investigate citizens’ preferences
regarding public smart service offerings and their behavioral intention to use spe-
cific SC services is to study behavioral patterns and attitudes of small samples, such
as Wirtz et al. (2021) conducted through a lead user survey. Even though empirical
research with a small sample size, if appropriately heterogeneous and contrasted,
can yield informative findings that can in principle be generalized to the whole,
there is also a risk of arriving at biased results (Patton, 2015; von Hippel, 1986).

Despite the studies presented as examples and regardless of methodological
aspects, there are still relatively few empirical SC studies overall that focus on
citizens’ preferences and perceptions of individual SC services within the people-
oriented stream, which is because the research field is still developing. An even
smaller number of studies compare the preferences and attitudes of citizens with
the corresponding attitudes and opinions of responsible public officials, who are
actually in charge of conceptualizing and designing SC projects. However, those
studies focus less on examining the perceived importance of and preferences
for digital services within a SC in particular, and more on differences in per-
ceptions among SC components and overall participatory development (Gohari
et al., 2020; Lytras et al., 2019; Vidiasova & Cronemberger, 2020). Given the
mentioned importance of SC services for communication, coordination and goal
achievement in the overall SC context, a dedicated survey of citizens and pub-
lic officials followed by a corresponding comparison may provide new valuable
insights into the different perceptions of citizens on the demand side and public
officials on the supply side.
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Smart city service framework

Within people-oriented SC research, one of the most important investigation areas is
to determine which overall concepts and service domains are most suitable for inte-
grating citizens as comprehensively as possible into SC projects (Abella et al., 2019;
Cardullo & Kitchin, 2019). However, for orientation and adequate placement of
empirical research, it is necessary to understand the underlying conceptual structure
of a SC and to understand by means of which SC services citizens interact within
the SC context as a whole. The SC Service Provision Framework (Fig. 1) of Wirtz
et al. (2021) reflects relevant theoretical reference points and components and may
serve as a conceptual basis for this research.

As mentioned, SC services are closely linked to IoT capabilities and their combi-
nation with modern ICTs and smart data (Chourabi et al., 2012; Ullah et al., 2020).
The technological foundation of IoT services and consequently also of SC services
can be structured into three central components, namely the data centers, internet
and network infrastructures, and the endpoint devices which have to be connected
accordingly (Wirtz et al.,, 2019). Within SC context, public urban data centers
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receive, process and store relevant data, which is transferred via secure internet
and network infrastructures to the corresponding endpoint devices, which serve as
service interface and connector, and vice versa (Heaton & Parlikad, 2019; Vanolo,
2016).

Related SC services can be assigned to different overarching service branches
respectively administrative units depending on their content and reference points.
Paying attention to different approaches to classify administrative units concerning
SC management (Gil-Garcia et al., 2015; Neirotti et al., 2014), Wirtz et al. (2020)
identified a total of four central administrative units, into which multiple dedicated
SC service domains and individual SC services can be grouped. These administra-
tive units are (1) Smart Governance & e-Government, (2) Smart Social Services,
(3) Smart Resources & Smart Environment, and (4) Smart Mobility & Smart
Infrastructure.

Specific SC service domains can be assigned to the four administrative units
forming the SC service portfolio. For further research efforts, this has the advantage
that investigations can be conducted either generally (i.e., based on the overarching
administrative units) or more decisively (i.e., based on the individual SC services or
service domains), depending on the research objective (Wirtz et al., 2021). A mix
of communication channels and interaction methods can be determined for specific
target groups, focusing on the users to be communicated or interacted with in the
individual SC project (Anttiroiko et al., 2014).

Based on this, the design of the survey can be derived hereafter, intended to
investigate which SC services are particularly relevant for citizens and how their
opinion differs from public officials’ assessment.

Methodology and empirical results
Methodology and data collection

In order to generate comprehensive insights into citizens’ preferences and attitudes
regarding the relevance of SC services, a web-survey was conducted among resi-
dents of a mid-sized German city.

The reasons for deciding on the method of a web-survey were in particular the
fact that this methodical procedure can increase both the basic willingness to partici-
pate and the response rate if the design is appropriately adequate (Christensen et al.,
2020; Zikmund et al., 2013). Although no incentives were offered for answering the
standardized questions in the questionnaire in order to keep any potential response
biases low, a high level of participation in the web survey could be recorded over the
relatively short period of four weeks from January to February 2021.

A further reason was that such an approach prevents potential influence from an
interviewer which can lead to distorted results (Callegaro et al., 2015). When exam-
ining the substantiveness of the sample for other potential biases, such as nonre-
sponse bias (Groves & Peytcheva, 2008), the repeated significance testing of vari-
ances between early and late responses did not reveal any noticeable findings in the
form of nonresponse bias with respect to the later final sample.
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During the survey period between January and February 2021, a total of 906
valid questionnaires were collected, out of which 417 questionnaires were answered
by female respondents and 489 by male respondents. The age structure of the sam-
ple is shown in Fig. 2 and demonstrates participation along all age groups, whereby
a majority of the respondents is between 35 and 64 years old.

In terms of personal educational attainment, 28.8 percent of survey participants
reported having a secondary school certificate, 17.4 percent had a high school
diploma, 44.7 percent had a college degree, and 9.1 percent had other educational
qualification. Regarding the general intensity of internet usage, a minority of 5.1
percent of respondents reported using the internet for less than one hour on average
per week, while a majority of respondents (39.2 percent) uses the internet for more
than four hours per week. Altogether, this addresses the requirement stated by Woetzel
et al. (2018) to consider demographic diversity when studying in the SC context.

Based on previous knowledge from SC research in general and the conceptual
template of the SC service provision framework by Wirtz et al. (2021) in particu-
lar, a total of 173 digital services out of the SC context were submitted for evalu-
ation within the citizen web-survey. These in turn can be classified into 14 respec-
tive SC service domains and four superordinate administrative units. The individual
SC services were rated accordingly by the respondents in terms of relevance of
each individual service using a 5-point Likert scale. In that context, the scale value
1 marked a "very low" relevance, whereas the scale value 5 marked a "very high"
relevance. These evaluations can be used to identify corresponding preferences and
derive insights about which individual SC services are in demand or considered to
be important and are therefore likely to be used more intensively.

Since people-oriented smart city management is still a relatively new phenom-
enon, in addition to the survey of citizens, 10 public officials of the same city were
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asked to rate the same set of SC services in terms of their relevance within the over-
all SC context. This makes it possible to illuminate not only the perspective of the
demand side (the citizens), but also the perspective of the supply side (the city and
its public officials), and to compare the opinions and evaluations accordingly in
order to point out eventual differences.

Empirical results

In the course of data analysis of the citizens’ survey, the 173 digital services were
examined with regard to their assessed relevance from the citizens’ point of view.
For this purpose, citizens were requested as part of the web survey to rate the rel-
evance of each digital service separately for themselves.

In order to allow an initial, general assessment and comparability on the basis
of the four superordinate administrative units, the 173 individual services were first
assigned to the corresponding units after citizens’ evaluation had been completed.
The administrative unit that is rated the most relevant in the overall SC context by
citizens, on average, is the one of "Smart Social Services". Given a weighted scale
value of 3.69, the entire unit’s digital services reflect a tendency toward being con-
sidered to be highly relevant. The situation is quite similar for the administrative unit
"Smart Mobility & Smart Infrastructure”, which also reflects a fairly high relevance
from the citizens’ perspective with a weighted scale value of 3.67.

Despite the fact that the two remaining administrative units "Smart Resources &
Smart Environment" and "Smart Governance & E-Government" still have scale val-
ues above 3.0, they fall back a little in the aggregated relevance rating with values
of 3.45 and 3.34 respectively. However, from this top-down view, it can be con-
cluded that, on balance, none of the four superordinate administrative units has a
low or even very low relevance for citizens. This is illustrated accordingly in Fig. 3.
Accordingly, no unit should be excluded from further observation.

Insights can also be derived from a little more differentiated consideration of the
14 SC service domains. For instance, there are also no groupings of services among
the SC service domains that are given an average value of less than 3.0 by the citi-
zens regarding their relevance. However, the ratings for the different SC subdomains
vary considerably, ranging from a minimum of 3.03 to a maximum of 4.05, reflect-
ing a much wider range of relevance perceptions in comparison (see Fig. 4). This
demonstrates that citizens consider some contents of individual service groups to be
more important in relation to others, a finding that may be of added value concern-
ing future focus on expansion of SC services, for example.

It is also noticeable that none of the superordinate administrative units exclusively
consists of either relevant or less relevant SC service domains, which underlines the
diversity of the SC context (cf. Appendix).

All listed SC service domains are functional subdomains of a SC that represent
different tasks and demands of a SC and its stakeholders. The SC service domain
that achieves the highest rating with 4.05 based on the aggregation of the relevant
individual services is the "Broadband Infrastructure". This includes digital services
such as a city-wide, publicly accessible WLAN network and the comprehensive
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expansion of the fiber optic and broadband internet structure. In second and third
place among the SC service domains are "Smart Culture & Arts" and "Smart Trans-
portation & Freight" with respective scores of 3.90 and 3.87 on average. The "Smart
Culture & Arts" domain includes services such as a digital event database, a digital
real-time messaging system for cultural events, a digital ticket booking system for
cultural events, a digital culture-news platform and a digital cultural property reg-
ister. “Smart Culture” is therefore a subdomain of SC that depicts the cultural and
artistic tasks in the context of digital urban development. The "Smart Transportation
& Freight" domain includes individual services such as an interactive public trans-
port timetable or real-time data-based route planning solutions for public transport.

These ratings largely correspond with the findings from looking at the superor-
dinate administrative units, as the top 3 SC service domains can be assigned to the
first and second ranked administrative units. In connection with the consideration of
the next relevant SC service domains "Smart Waste & Recycling" (3.82) and "Mis-
cellaneous Smart Services" (3.74), it is also noticeable that all administrative units
are represented within the top 5 SC service domains, which again reflects the gen-
erally multi-layered structure of relevance in the SC context. Within the scope of
"Smart Waste & Recycling", individual services such as a digital schedule for waste
collections or an online information portal for correct waste disposal and recycling
are being addressed. The "Miscellaneous Smart Services" domain, for its part, com-
prises services that cannot be clearly assigned to any other SC service domain, such
as the establishment of a general, digital problem reporting system.

Based on the relevance ratings, the further development and improvement of SC
services from the top 5 service domains is of particular importance.

Within the SC service domain "Smart Mobility & Traffic", individual services
like a digital road works information system, a digital parking guidance system or
a digital parking exchange system have been submitted for evaluation. Individual
services relating to the "Smart Law & Order" domain include, for example, a digital
payment system for parking and traffic offenses or a digital legal information portal.
With an average rating of 3.56 for each, the "Smart Mobility & Traffic" and "Smart
Law & Order" service domains also tend to be highly relevant. All in all, seven out
of the 14 SC service domains have a high or at least a tendency to high relevance
rating.

In contrast, the SC service domains of the other half tend to have medium rel-
evance ratings. The average rating of 3.47 for the "Smart Education" service domain
is composed of ratings for individual services, like a public education database or
an interactive information portal for pre-schools and schools. "Smart Grid" has an
average rating of 3.44 and includes, among other things, services in the field of
electromobility, such as the expansion of charging infrastructure and its intelligent
management. “Smart Water Management” (3.43) includes services such as digital
information portals on water quality and digital complaint systems for water-related
issues, while “Energy Monitoring” (3.41) includes services such as digitally con-
trolled and energy-efficient street lighting or an interactive suggestion system for
energy-efficient solutions for public spaces.

The three SC service domains with the lowest average relevance rating from a
citizen’s perspective are the areas of "Smart Administration" (3.28), "Smart Land
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Usage" (3.24) and "Smart Economy" (3.03). As part of the "Smart Administration"
domain, a number of services relating to public administration in the context of
increasing digitization were surveyed, such as digital solutions for submitting vari-
ous administrative applications or generally smarter communication options with
public offices and authorities. "Smart Land Usage" includes services like digital
information portals on environmental and nature conservation data as well as digi-
tal approaches concerning planning and approval of development plans and corre-
sponding building plots. The domain "Smart Economy" consists of services, as for
example digital support programs for start-ups as well as public digital tendering
systems.

In addition to the analysis of the relevance ratings from the citizen’s perspec-
tive, further valuable insights can be generated on the basis of the relevance rat-
ings regarding the same digital services by the public officials. When comparing the
assessments of citizens with those of public officials, it becomes apparent that the
assessments generally differ from each other considerably when looking at the level
of the superordinate administrative units (see Fig. 5). In this context, the administra-
tive units "Smart Social Services" (0.55) and "Smart Resources & Smart Environ-
ment" (0.56) exhibit the lowest valuation discrepancies.

While some variations in ratings are quite normal and to a certain extent attribut-
able to differing attitudes as well as opinions of the respondents, this comparison

Aggregated Valuation Discrepancy Citizens/Officials

0.92
0.75
0.56 0.55
0,5
0
Smart Governance & Smart Mobility & Smart Ressources & Smart Social Services
E-Government Smart Infrastructure Smart Environment

small discrepancy = < 0.5 | medium discrepancy = 0.5 — 1.0 | big discrepancy = > 1.0

Fig.5 Average Valuation Discrepancy regarding Administrative Units between Citizens/Officials
(Assignment of subgroups see appendix)
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nevertheless reveals that the supply and demand sides are still relatively far from a
uniform picture of opinion.

This becomes even more evident when the valuation discrepancies concerning
the administrative units "Smart Mobility & Smart Infrastructure” (0.75) and "Smart
Governance & E-Government" are added to comparison, which in the case of the
latter even amounts to almost a whole scale point with an average of 0.92. Accord-
ingly, there is great potential to be found in this superordinate group in particular for
aligning mutual expectations and opinions.

Not surprisingly, the situation is very similar for the separate SC service domains,
as depicted in Fig. 6. While there are some domains, such as "Smart Economy"
(0.39) or "Smart Water Management" (0.41), for which the valuation discrepancy is
rather low, there are also domains with partially sensitive discrepancies. With valua-
tion discrepancies of over 1.0 each, especially the domains "Smart Grid" (1.56) and
"Energy Monitoring" (1.05) stand out. Specifically for these domains as well as the
following ones "Smart Administration" (0.96) and "Smart Law & Order" (0.94), the
need to align the supply side more closely with the demand side, which has already
been called for in the literature, appears to be confirmed.

Moreover, as part of the comparative analysis, it can be seen that the relevance
ratings of public officials are higher than the relevance ratings of citizens in
almost 80 percent of cases across all SC services surveyed (see Fig. 7). While
this trend extends across all superordinate administrative units, it is particularly
pronounced in the area of "Smart Governance & eGovernment", so that for every
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service for which the relevance rating of citizens exceeds those of public offi-
cials, there are approximately 10 services for which the assessment is exactly the
opposite.

All in all, the public officials generally attribute greater relevance to the SC ser-
vices they provide than can be confirmed by the evaluation results from the citizens
representing the external stakeholders concerned. Even though this does not neces-
sarily result in negative consequences for an SC project as a whole, it nevertheless
reveals once again the considerable potential that can be realized in terms of align-
ing the supply and demand sides to create a SC that meets the needs of its key stake-
holders as closely as possible.

Discussion and conclusion

Since one of the key success parameters within SC management is the fundamen-
tal improvement of the quality of life of its residents, the sustainable success of a
SC project depends in large part on the comprehensive involvement and continuous
commitment of its citizens. To achieve such an engagement and commitment, it is
required to adapt and synchronize SC services, which function as central elements
of communication and interaction, to the expectations and preferences of citizens.
To identify and analyze those expectations and preferences of citizens with the help
of a large-scale online citizen survey resulting in a total of 906 completed question-
naires represents the initial starting point of this study.
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With regard to the first research question, concerning which services are of par-
ticular relevance to citizens within the SC context, interesting and at the same time
differentiated findings can be derived on the basis of the survey results.

When looking at the four superordinate SC administrative units, it is first to be
emphasized that the citizens do not consider any single unit respectively the SC ser-
vices concerned to be of low or even very low relevance. However, the adminis-
trative units of "Smart Social Services" and "Smart Mobility & Smart Infrastruc-
ture" tend to be highly relevant for citizens and thus outperform the units of "Smart
Resources & Smart Environment" and "Smart Governance & E-Government",
which are only rated as medium relevant.

In addition to this top-down view, the more nuanced view at the level of the 14
SC service domains also reveals that the citizens’ opinions on the importance of
the SC service groups differ greatly in some cases. For example, services relating
to a smart economy are considered to be around 20 percent less relevant on average
than services relating to the smart development of broadband infrastructure. In view
of usually limited resources for the planning and further development of a SC, a
citizen-oriented design and ongoing refinement is required due to the high relevance
for the citizens especially with regard to the first five to seven SC service domains
(cf. Figure 4).

In response to the second research question, 10 public officials from the same
municipality were asked about their opinion concerning the relevance of SC ser-
vices, since to the best of our knowledge there are only very few studies that com-
pare the service preferences of citizens on a broad scale with the estimations of
responsible SC executives.

Contrasting the relevance ratings reveals some striking differences in the assess-
ments regarding the importance of SC services, both at the level of the superordi-
nate administrative units and at the level of the dedicated SC service domains (cf.
Figure 5 and Fig. 6). Assessments of the "Smart Mobility & Smart Infrastructure”
administrative unit, which is considered to be important by citizens, differ quite sig-
nificantly on the basis of a differentiated analysis of the dedicated individual ser-
vices, while the discrepancy regarding the "Smart Governance & E-Government"
unit is even more significant. Moreover, in about 80 percent of all cases, public
officials consider their SC services to be more important than can be confirmed by
comparing them with citizens’ assessments (cf. Figure 7). The differences in prefer-
ences and importance ratings, some of which are even more pronounced within the
dedicated SC service domains, support the need for extensive communication and
adaptation work to better understand citizens’ expectations and to adjust the service
portfolio accordingly.

All in all, the following three central contributions can be derived from the sur-
veys conducted. First, with regard to the citizen preferences of SC services, it can
be stated that prior research findings can be confirmed with the help of the survey
results. For instance, the results of the study at hand widely correspond with those
of the study by Ji et al. (2021), as citizens generally acknowledge the relevance and
importance of various SC services. Furthermore, the findings can be confirmed
insofar as SC services such as smart mobility and smart transportation as well as
smart infrastructures are attributed a heightened relevance. However, there are also
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some differences existing. In the study at hand, sociocultural SC services are rated
as highly relevant, which on the one hand partially confirms the findings of previous
studies (Lytras et al., 2019), but on the other hand deviates from the results of other
citizen surveys (Ji et al., 2021). The complexity and necessity of respecting pref-
erences along different groups of citizens, already formulated in the literature, can
thus be reaffirmed (Abella et al., 2019; Woetzel et al., 2018).

Second, the valuation differences in terms of relevance between citizens and pub-
lic officials identified within the present study testify the validity of the research
community’s assumption that a comprehensive coordination and alignment of dif-
ferent stakeholder and, in particular, citizen preferences is yet to be done (Kitchin,
2015; Shelton & Lodato, 2019). The findings from the study also underscore the
opinion, which is already becoming increasingly widespread among public offi-
cials as well, that comprehensive public engagement requires an intensified level
of dialog-oriented SC solutions and citizen-oriented SC services (Bjgrner, 2021).
While general differences in perception between citizens and public officials have
already been revealed in other municipalities, a cross-comparison additionally con-
firms that public officials assess the area of smart governance as especially relevant
(Bjgrner, 2021) or more relevant (Vidiasova & Cronemberger, 2020), both in isola-
tion and in relation to citizens’ assessment.

And third, the insights gained from the study indicate for both science and
practice in which SC service areas promising avenues for further exploration and
improvement can be found. It offers scholars the opportunity to build on the results
of the study and examine in more detail both citizen preferences and evaluation dif-
ferences with public officials regarding SC services. This can be done either in simi-
lar SC contexts for German municipalities or in the form of a comparative study
related to an international SC project. Given that preferences are influenced by local
conditions, such as geographic, socio-economic as well as cultural factors (Wirtz
et al., 2021), this study may provide a suitable basis for matching SC service prefer-
ences from other cultural regions and countries. Practitioners, in turn, can use the
results of the study as a basis for designing SC services to be more citizen-oriented
overall in the future or, if resources are scarce, to prioritize them according to the
citizen preferences outlined. As a result of this, the potential added value of smart
city management can be realized through increased citizen participation and engage-
ment (Oliveira et al., 2020; Zubizarreta et al., 2016).

Notwithstanding the fact that the design and execution of the study closely fol-
lowed accepted theoretical principles and, on the basis of these, it is able to provide
valuable insights into SC service preferences, it is not free of limitations. In view of
city diversity and the factors already mentioned that may affect citizens SC service
preferences, the results are only to a certain extent transferable to other SC contexts.
A further limitation of the study is that the data collection of the public officials is
a relative small number. This allows only a limited number of conclusions. Another
limitation is the collection of data in a national language area. The transferability to
other countries needs to be examined in this context.

Altogether, regardless of the limitations mentioned above, this study reveals that,
in the context of SC design, all the service areas investigated are in principle of
importance and can thus make a contribution to success. However, the SC services
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Fig.8 Assignment of SC service domains to SC administrative units

from the areas of smart culture and education as well as smart mobility and infra-
structures require a separate focus due to their increased relevance from the citi-
zens’ perspective. In response to the weak citizen orientation identified in this study,
future SC design will require additional comprehensive qualitative and quantitative
surveys to align the preferences of different stakeholders and maximize the overall
success of the SC.
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